The detection of multisensory stimuli in an orthogonal sensory space.
The detection of a stimulus can be considerably facilitated if the stimulus engages two or more sensory modalities simultaneously. This phenomenon, commonly referred to as multisensory (or cross-modal) facilitation, has been demonstrated behaviorally in cats and humans. A number of rules are thought to govern this phenomenon. These rules state that strong facilitation is to be expected only if the two sensory modalities are stimulated simultaneously and at the same place, and if the stimuli themselves are weak. However, these rules are not sufficient to allow accurate predictions of multimodal stimulus detection probabilities directly from physical stimulus parameters. Here we show that such predictions are possible on the basis of a simple and biologically plausible psychophysical model, which relates the detection of audio-visual, audio-tactile or visual-tactile stimuli to the Euclidean distance that these stimuli span in an orthogonal sensory space.